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INTRODUCTION 
 
 

An important development in the field of forensic science was the introduction of DNA typing systems for the 
analysis of biological samples.  The RFLP-based typing system is highly informative, but requires greater than 
50 ng of high molecular weight DNA and involves the use of multiple radioactive/chemiluminescent probes to 
obtain a result.  An alternative approach to forensic DNA typing is based on the powerful polymerase chain 
reaction (PCR) technology, which does not require the use of radioactivity 4, 7.  Specific regions of the genome 
containing either sequence polymorphisms or length polymorphisms are amplified from minute amounts of 
DNA. Alleles which have been amplified and contain sequence differences may be typed using the "reverse 
dot blot technology 8. Amplified alleles containing length variations, such as short tandem repeats (STR's) and 
amplified fragment length polymorphisms (AMP-FLPs) may be typed by gel electrophoresis. 

 
STR loci consist of short, repetitive sequence elements of 3 to 7 base pairs in length 3.  These abundant repeats 
are well distributed throughout the human genome and are a rich source of highly polymorphic markers which 
may be detected using the polymerase chain reaction.  The alleles for these loci are differentiated by the 
number of copies of the repeat sequence contained within the amplified region and are distinguished from one 
another using radioactive, silver stain, or fluorescence detection following electrophoresis.  The PowerPlex® 
16 BIO System provide a rapid, non-isotopic method which can be used to evaluate very small amounts of 
human DNA.  STR typing is more tolerant of the use of degraded DNA templates than other typing methods 
because the amplification products are less than 500 bp long, much smaller than the material detected with 
AMP-FLP1,5 or VNTR 2,6 analysis.   
 
The PowerPlex® 16 BIO System allows the co-amplification and three-color detection of sixteen loci (fifteen 
STR loci and Amelogenin). The PowerPlex® 16 BIO System contains the loci Penta E, D18S51, D21S11, 
TH01, D3S1358, FGA, TPOX, D8S1179, vWA, Amelogenin, Penta D, CSF1PO, D16S539, D7S820, 
D13S317, and D5S818. In the system, one primer specific for Penta E, D18S51, D21S11, TH01, and D3S1358 
is labeled with fluorescein (FL); one primer specific for FGA, TPOX, D8S1179, vWA, and Amelogenin is 
labeled with Rhodamine RedTM – X (RRX); and one primer is specific for Penta D, CSF1PO, D16S539, 
D7S820, D13S317, and D5S818 is labeled with 6-carboxy-4’,5’-dichloro 2’,7’ – dimethoxyfluorescein (JOE). 
All sixteen loci are amplified simultaneously in a single tube and analyzed in a single gel lane 9. 
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